
Remote Sensing
and Geographic
Information
System (GIS)
How do ecologists know the global state of earth’s rain forests? How

do meteorologists track hurricanes? How do engineers and archeolo-

gists know what is just a few feet below the ground? The answer is

remote sensing. Sensors in aircraft and satellites detect waves scattered

and emitted by objects on the surface of the ground. Satellites detect

mineral deposits, hurricanes, toxic algae blooms in lakes and coastal

areas, and crops affected by insects or drought. Doyle Watts uses

remote sensing to detect trees attacked by gypsy moths. GIS is used 

to construct topographic maps, geologic maps, and to display any 

data whose location can be shown on a map. Songlin Cheng has

developed two new undergraduate/graduate level courses taught at

WSU’s $1 million GIS Lab.

Nonlinear 
Geophysics
The year 2004 has seen the addition of three faculty whose research is

focused on the analysis, modeling, and theory of nonlinear behavior in

geophysical processes using the mathematical tools and approaches of

fractals, chaos, scaling, critical phenomenon, nucleation, cellular automata,

and self-organizing and complex systems. The theoretical research of Alan

Hunt has led to a unified theory for fluid flow, solute diffusion, electrical

conductivity, and air permeability in saturated media. Sarah Tebbens

studies scaling in natural systems, has developed and applied new cellular

automata models, and studies the scaling of coastal change. Chris Barton

focuses on the statistical quantification and forecasting of complex patterns

created by natural processes including petroleum assessment, bedrock

fracture networks, floods, hurricane landfalls, and shoreline position.

Summer 
Field Camp
The department continues to operate its popular five-week central-

Appalachian summer field camp out of Marysville, Tennessee. The camp

provides our undergraduate and master’s students, as well as students from

other colleges and universities, with hands-on field experience in bedrock

mapping, structural geology, sedimentology, and stratigraphy. 

Petrified Wood
Specimen
Donated
In September 2004, the department received a gift from Brian and 

Marie Palmer-Smith of Washington Township, Ohio. The specimen is

Araucarioxylon arizonicum, a petrified conifer from the Triassic 

(200–250 million years old), Chinle Formation, Arizona, and weighs

approximately 2,000 pounds. The specimen has been placed along 

the walkway on the south side of Brehm Laboratory.

Department of 
Geological
Sciences

The mission of the department is to educate our

students, the region, the nation, and the world

about the earth, its resources, natural hazards, and

an environment now dominated by one species—

humans. We fulfill our mission through the

practice of earth science research by our students

and faculty. The research products are under-

graduate honors theses, master’s theses, Ph.D.

dissertations, journal articles, books, maps, and

service on regional, national, and international

advisory boards. 

Enrollments 
for 2004/2005:
B.A. 8

B.S. 15

M.S. 32

M.S.T. 26

Ph.D. 5

The Faculty: their
starting year at WSU
and areas of research

Abinash Agrawal, 1995
Aquifer Restoration, Environmental
Geochemistry and Watershed Analysis

Christopher Barton, 2004
Statistical Quantification of Earth 
Science patterns, Energy Resource and 
Hazard Assessment

Cindy Carney, 1986
Carbonate Sedimentology, Petrology, 
and Diagenesis

Songlin Cheng, 1989
Hydrogeochemistry, Isotope Hydrology

David Dominic, 1987
Sedimentology, Geostatistical 
Characterization of Sedimentary Aquifers

Bryan Gregor, 1972
Global Rock Cycle, General Education

Ernest Hauser, 1995
Geophysical Imaging, Ground 
Penetrating Radar

Allen Hunt, 2004
Quantification of Earth Processes 

Robert Ritzi, 1989
Ground Water Flow and 
Transport, Geostatistics

William Slattery, 1994
Science Education, Sequence Stratigraphy

Sarah Tebbens, 2004
Quantification of Earth Science 
Patterns and Plate Tectonics

Doyle Watts, 1999
Remote Sensing and Tectonics

Retired faculty 
and their years at WSU:

Ken Kramer 1967–1995

Byron Kulander 1979–2003

Paul Pushkar 1968–1999

Ben Richards 1966–1999

Ron Schmidt 1970–1992

Karel Toman 1970–1992

Paul Wolfe 1966–2003

Retired faculty can be contacted 
through the department office. 

Geological Sciences Today:
A Message from the Chair
It is with great enthusiasm for the future of the department that I

became the chair seven months ago. The department is fundamentally

sound but faces challenges as it evolves into an outstanding research

department, strengthens its core programs, and diversifies into the

broad range of fields that now constitute the earth sciences. I am

confident that the department will meet these challenges as it

approaches the 40th anniversary of its founding in 1966. 

Alumni can play an important role in recruiting students, helping

with employment needs for graduating students and for those in all

stages of their careers. Over the course of my career I have observed

that those who move upward are often pulled up by someone else.

You may have experienced this in your own career. As you read this

profile of the department as it is today, I encourage you to consider

how you might help the department, our students, and your fellow

alumni as we strive to move forward and upward.

Chris Barton

Chair and Professor, Geological Sciences

Did You Know?
...Two of our faculty are also alumni of the 

department: Songlin Cheng, M.S. (1980) 
and Robert Ritzi, M.S. (1983)!

...We have nearly 1,000 alumni!

...In 2006, the department will celebrate its 
40th anniversary!

Department of Geological Sciences
Wright State University

Dayton, OH 45435
(937) 775-3455

www.wright.edu/geology
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Geological Sciences:
A 40-Year History
The discipline of geological sciences, like the petroleum industry, goes through periods of boom and bust.

This department has seen major changes in academic focus and professional employment opportunities for

its students. 1965–75 was the decade of plate tectonics, which revolutionized the geological sciences and is

its greatest intellectual achievment. The decade 1975–85 saw a boom in petroleum explo-

ration led by exploration geologists and geophysicists. The decade 1985–95 saw the

rise of hydrology. The decade of 1995 through today marks the rise of environ-

mental studies, biogeochemistry, computational geophysics, natural hazards,

GIS, remote sensing, and LIDAR reflecting a further broadening of the earth

sciences. A challenge to the geological sciences discipline across the country

and to our department is to recruit high-caliber students at both the under-

graduate and graduate levels. We seek the help of our alumni in recruiting the

next generation of geology students. 

Master in Science 
in Teaching Program (M.S.T.)
This hybrid program combines Earth/space science courses with courses from the College of Education and

Human Services. The M.S.T. program is designed for K–12 classroom teachers and other professionals

seeking to enhance their ability to teach Earth/space science. Each student completes an M.S.T. project

with a faculty advisor. Enrollment has increased dramatically since 1994, when the State of Ohio

mandated that Earth Science must be taught in every K–12 grade level. Under the direction of William

Slattery, the M.S.T. program has graduated approximately 150 students. The department also offers two

courses for undergraduate pre-service teachers to build their knowledge of geology, oceanography, meteor-

ology, near-Earth astronomy, and Earth system science.

Environmental
Science Ph.D.
The College of Science and Mathematics initiated this program in 2001. It is interdisciplinary and shared

among four departments in the college (Geological Sciences, Biology, Chemistry, and Physics) and reflects

the interdisciplinary nature of environmental research today. Geological science faculty are the principal

advisor to five of the 12 students in the program. This program brings Ph.D.-level research to the

department for the first time and opens the doors to the highest levels of research and funding.

Environmental
Geochemistry/Geology
This program offers training in areas suited to the needs of the environmental industry. Students can

concentrate their research in one of the following areas: wetland hydrogeochemistry, treatment wetlands,

geochemistry of natural waters, biodegradation and fate studies of pollutants in aquifers, water quality issues

at the watershed scale, and methods of aquifer restoration/remediation. Songlin Cheng is investigating

biogeochemistry of groundwater-fed lake systems, impact and remediation of acid mine drainage, and appli-

cation of GIS and ArcHydro to surface water quality study. Abinash Agrawal works to develop new

technologies for environmental restoration and treatment of groundwater contaminated with chlorinated

solvents, explosives (TNT), fertilizers (nitrate) and propellents (perchlorte). He has initiated new research on

the impact of human activity on water quality within the Ohio River Watershed using remote sensing and

GIS. Cindy Carney works on present and past environments of carbonate deposition and diagenesis in the

Bahamas and in the central U.S.

Applied Geophysics
The department has a long history of research and education dedicated to solving societal problems

through the application of physics in the study and exploration of the earth and its interior. During 

the boom days of the oil and gas industry (1970–90), graduates of the department were highly sought and

many continue to pursue successful careers in the petroleum industry. During the past decade, near-surface

or environmental geophysics has grown, and our geophysics graduates now find employment in consulting

and environmental firms. Graduates continue to receive broad practical experience in the modern tools of

choice for the applied geophysics professional: seismic reflection and refraction, resistivity, ground

penetrating radar, and LIDAR.

Hydrogeology Program
The hydrogeology program provides students with a theoretical understanding and the working

knowledge required for addressing environmental problems. The program is now three decades

old. Consequently, we have alumni located across the country in positions within universities, the

environmental regulatory agencies, and within environmental consulting companies—including

all of the national firms. Robert Ritzi continues research with David Dominic in developing

better representations of stratal architecture within models for groundwater flow and transport.

Studies include depositional environments in Alaska (glaciofluvial), New Mexico (alluvial fan),

Ontario (lake shoreface), and Virginia (marine shoreface).

Alumni Travel Trips
Several of our faculty are developing travel trips to regions of the world where they have
conducted research. Such trips offer an educational perspective with a geological researcher as your
guide. These trips are open to all WSU alumni and their friends. Accommodations and food will
be three-star or better. Please contact the department office if you are interested, as the launching
of these trips depends on the level of interest.
Great Britain ................................................(10 days, August 2005, Prof. Doyle Watts)
Bahamas ........................................................(10 days, Jan. 2006, Prof. Cindy Carney)
Geology and the wines of the ......................(5 days, Summer 2005, Prof. Ernest Hauser)
Finger Lake region of New York State
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the country and the world.The department would like to
reconnect with its alumni through participation in our recon-
stituted advisory board, recruiting students, advising students
and fellow alumni on employment opportunities, and by
participating in travel-trips led by our faculty. Visit the depart-
mental Web site at: www.wright.edu/geology and click on
the “Alumni/ae News” link. Please keep us updated on your
professional and personal activities, and we will post it.

Faculty and student 
research sites


